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INTRODUCTION Most of these rocks have previously been mapped and described as ! SURFICIAL DEPOSITS «
greenstone of Carboniferous age, andesite and dacite {lows of Tertiary UNIT al <
This is a preliminary report of geologic investigations in the lower or late Late Cretaceous age, and basalt flows and tuffs of Quaternary )
Yukon-Norton Sound region, Alaska, Stratigraphic and structural in- or late Tertiary age {Harrington, 1918, p. 48-50, pl, III}. A few poorly The aurﬁcul deposits comprise unconsolidated depasits of silt,
formation were obtained on a boat traverse of the lowsr Yukon River preserved fossil leaves were obtained from a thin layer of aoft tuff sand, and grevel of Quaternary age. They inciude Recent flood-plain . T Bloc kbusn
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made by J. M, Hoare, W, W. Patton, Jr.. A. R. Tagg, geologists of
the U. S, Geological Survey, and R. W, White, temporary field assist-
ant, dering the summer of 1960.

Information presented in this report supersedes that published in an
sarliey report on the geology of the Russian Mission quadrangle (Hoare
and Coonrad, 1959).

Fodsi) idemtifications are by Ralph W, Imlay, David L, Jones, and.
Jack A. Wolfe of the U, S. Geological Survey. !

BEDDED ROCKS

Bedded rocks ranging in age frem Paleozoic to late Cenosolc and
intrusive rocks of Late Cretaceous or Tertiary age crop out at intar-
vals op the north and west bank of the Yukon from north of the mapped
arsa downstream to the vicinity of Mountain Village. For mapping
purposes the bedrock strata are divided into five units. These units
are primarily lithologic rather than stratigraphic because, at the
pressnt stage of investigation, it is not possible to correlate between
exposures of the strata with much assurance, However, the probabie;
age of most of the strata, based partly on foesil evidence and partly on
previous experience of the writer, is indicated where known.

UNIT ¢
Unit f includes metamorphic rocks that crop out along the river in
the vitinity of Marshall., The rocks consist of light- and dark-green
chlorfte schist, gray quartz-mice schist, dark-gray quartzite, and
pebble conglomerate. Some of the quartsite is calcareous. Pebbles
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about 10 miles above the mouth of Grayling Creek. The tuff is inter-
bedded with coal and appears to be conformable with fresh-locking
basait which overlies it. The leaves were identified by Jack A, Wolfe
as Metasequoia glyptostroboides Hu and Cheng, a species that occurs
throughout the Cenoroic Eza. -

The foesil evidence is not definite because the specimens examined
by Wolfe are fragmentary and poorly preserved. Also pelecypads,
Buchia crassicolis, of Early Cretaceous age were found in similar
volcanic rocks 40 to 50 miles farther up the Yukon by Patton and
Bickel {W., W, Patton, Jr,, oral communication, 1960). Although
there ia a poseibility that some of the volcanic rocks are of Cenoszoic
age, present information indjcates that they are probably of Mesozoic
age.

UNIT ¢ -

Unit ¢ includes sedunentary rocks of Jurassic and Cretacecus age
which consgist of medium- to dark-gray sandstone, greenish-gray
sandstone, conglomerate, and siltstone. Some of the rocks are tuff-
Much of the sandstone is moderately calcareous; the siltstone
is rarely calcareous, .

lLocally the beds are graywacke-type sandstone consisting of mixtures
of angular and partly rounded fragments which range n size from siit-
sized particles 10 sinall pebbles., However much of the sandstone appears
o be fairly well sorted, It commonly contains much carbonized plant |
trash and locally shows faint ripple marks and other evidence of near-
shore, shallow water deposition. All of the rocke are weil-indurated,

alluvium anﬁ' older terrace gravels and silt of Pleistocene age.

Unconsolidated deposits are most extensively developed east and
south of the Yukon River. From the vicinity of Blackburn south to
Paimiut they form a belt at least 20 miles wide east of the river.
Below Paimiut the belt widens abruptly and merges with the Yukon-
Kuskokwim delta. West and north of the Yukon the deposits are best
developed near the mouths of large tributary streams, such as the
Aniak, Chuillnak, and Andreafsky Rivers,

The deposits contain quantities df brown peat in layers that are
commonly several feet thick, Much of the peat and most of the older
silt deposits are permanently frozen. The older silt deposits of

Pleistocene age mantle the lower slopes of hills and ridges and in
placee form near-vsrtical bluifs along the river that are 40 to 60 feeat
high. Such bluffs form the west bark of the Yukoa for several mitea
below the mouth of Grayling Creek.
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interbodded dark-gaay diitstons and fine- to
coagse-grained gray lmdstone, ¥Few beds
of pebble and cobble conglomerats, Coatl
biebs and carbomzed plant fragments
comumon, locally cro”btddhg and ripple
marks .,
Age: probably late Early Cretaceous or

early Late Cretaceous -
&

Gray HI{ with carbonized plaats; oae b-foot bed

in the conglomerate are well-rounded and are mostiy quartsite and Massive beds of both fine- and coaree-grained rocks comnmonly show Plant fossily X M " R ke basdl L 63000
fine -grained volcanic rocks. The relationship of the conglomerate to spheroidal weathering. Metasequoia glyptostroboides Hu and Cheng O e?‘ : ov..:l t;:y-ve'- cular basalt,
the sghistose rocks is unknown because the contact ia covared, How- Mast of the large cutbank exposures are chiefly sandstone and con- Age: possibly Eenoroic v L 3
ever, the fact that the conglomerate is less metamorphosed than the glomerate in beds 1 to 6 feet thick with intercalated siltstone in some - 63°00' — 7 o _, l Ve '!Mc brecia e : e - e
‘schists suggests that it may be a remoant of 2 younger group of rocks. what thinner beds. Locally massive beds of sandstone and échble eon- Ak s
No velcanic rocke were noted along the river, but greenstone formed by glomerate 20 to 30 feet thick crop out. At a few places, there are —Fairly soft gray and bnﬂ “-‘.m s g ;,’:-'
the alteration of mafic volcanic rocks is said to crop out in the moun- large exposures msads up chiefly of siltatone and shale, It is probable EXPLANATION garbenised plat '::;“h“ W' o 1 - n %
tains east of the river (Harrington, 1918, pl. IV}, that fine-grained and relatively thin-bedded rocks underlie many of ; Strtiah ldkaeaits z‘rﬂ'lt: wejtanic r LA 2 RN ? *
No feeeils were found in these rocks and their age is unknown. the covered intervale and that fine-grained rocks are at least ag : Lo 8 ' % 8% m"“ R e e
They were mapped as Carboniferous by Harrington {1918, p, 23-26, |  abucdant as sandstons and conglamerate. . _ i i ' .‘d‘;‘,‘a u\d'".nen Firad. Sl s
pi. who correlated thean with less metamorphosed rocks of Four collections of fossils which range in age from Middle Junuic « : ) 2 e et ! M black h"".u‘h"' o Aee ok
Perminn age which crop out farther up-river, The writer thiiks ‘ to Cretacéous were obtained from these rocks. A few specimens of a ; Floodplais deposits and silt o) Ads:, dafing : ‘_-!,'4 £5 '
that Harrington's basie for correlation is rather weak anad panding | - small species of pele were found about ¢ miles helow Horse laland, Betded Tocks U = . - 2 Al .
hrth.t field work has chosen fo map the mehmorphic rocks as 2 : The fosuils were {dentified by David L. Jones as Cardium or isocardia 3 g £ ¢ e, ¢ . .,
*oqnuu unit, b 2 g with an age range of Jurassic throogh Cretac . Impregsions of ,// Q & ) - e 3
; wa ¥ large decidubus leaves were obtained from massive beds of sandstons Undefor ’ " A '8 » ¢ ’
UNIT e about a mile below Pilot Station. They wyre identified by Jack A, - Fé V { 1} Basalt sho
Undg e comsists of light- to dark-gray and green silicecus siit- Wolfe as Aralia w%_u\pniam of Holli nd Crednaria lh;:op;mda- ES: ; §:= . )
stone, &nd fine-grained quartxite, conglomeratic quartsite {made Hollick whio states they are ol early Ufte Cretaceous age. © \ : : . -
up chisfly of peb:Iet of :hlte. gray, ::d black chert), chert, coarse- collections of pelécypods wsre cbtained near the mou‘!h'of the Andreaf- Younger sedimentary rocks ; d ; Light-gray and Mavender rhyolita flow{?} ¥l ;‘ 1
grained calcarescus ..m{.tom, cyy.uum gray limestons, and voiunxc sky River. One of the collections, made & few hundred feet below the ‘; , —— Masgive baealt fiows and volcaaic brédeis, X P
. breccia and tuff, . mouth of the Andreafsky River, wids studied by David L. Jones who 3 e sonme flows vesiculir end nmyghlaﬂal. D A 1Y
A few fragmeats of crincid columnals wers found in crystalline reports that it consists of [noceramys of probable Cretaceous age. - Deformed valcanic rocks O -' somg black gbaidian ol #3 £ ; ( .
limestone abeut 5 miles below Russian Mission. Crineid columnals, The second collection, made on Andreafsky River about 2 miles above : 5 naly ‘lnuln‘ thin -bedded 0 ""”‘“"Q‘"!"‘“ it 4&7 9
fragments of bryozsa, brachiopods, and plants occur ina small its mouth, was studied by Ralph W. Inlay who reports that it comsists 2 ﬁ e lavender chesty tuif; some P‘"““‘ ',#“ g . v.‘;L o <
exposutre of coarse-grained sandstone and volcanic tuff or breccia of Inoceramus {ci, I. luclfer Eichwald) of Middle Jurassic age. Clder ud.imq_:xnry snd: volcanic rocks | & A;.g C:qw\u or mﬁ‘t’ b e
on Tuckers Slough. Small brachiopods and crinold columnals were The loceramus of Middle Jurassic age obtained from this unit of o L
collecisd from thim-bedded dark-gray limsetons which crops out on sedimentary rocks {Unit c) appear o ba about the same age as some of g
Tuckers Slough. the fossils obtained from the sequence of volcanic rocks (Usnit d) which Moumfhl; rocias ur
Thesd rocks and fossils are thought to be of Permian age bucanu has beer desctibed above, Fossil svidence that these twd groups of =
thay 878 similar to rocks and fosatls of Permian age whick crop out rocka are partly equivalent ir age 3s borns out by the fact that Unit ¢ . o Intrysive, rocke e k- g 3
on the Kuskokwim River befow the village of Aniak {Smith, n”. p 33 includes layers of tuifaceous szadstone, 2 MJ;’ 3 v
Hoare gué Gosorad, 1959). ! i 3 : i ) 2o ko >
: 3y % “UNIT b . Gragitic Focka ., &k § s
UNIT 4 u:m b consists of horizontal and neaxr-horizontal flows of vesicalar A P 5 i 4,
s.made up mostly of velcanic tecks but includes some olfvine basslt whjeh crop out pear Russian Nlission and sbout 12 miles """’“\--'—“""
sedimentury strata. The voleanle'2ocks ist of basalt, andesie, above Marshall, Individual flowa are § to 15 feet thick and marked by Centact, dashad where -ppuxsmuty xouua i
and &cht lava Dows, tuffs, and bucch-. Locally minor amounte of. 2 to 3 feet of acoris pear their iopo. Scatterad vesiclea occur thraugh- : % R ";.(I 1,3 4
m&atm sfitstons, and hm.lm are hthud vilh the vo.lel.iia ou! the flows. ...._-g-qu----“ " : » YR > ok .
rocks, . I The Hows Are uunuht te be dnuwruxy age ‘becauss thcy are Cinteread faplt . ,ﬁf“ ",,"': 5 i s i J
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oA lepst 10,:000 feot of thin-bmo'd grey mmd graen tuff, mtldu ! uNIT ‘, ‘ - ” o e Long Min :
breccia, bassit flows, and 2 smal amount of )man- and ;utqmz Leg' ! 'f .
orop put above and below Ghagamnt vijage. Fous smallcollections d lmnuwo :gﬂm mdur l‘lm the Iower Yukon ars chiclly X ~gesilon Mﬂp‘o&hd T -3 o
m-u- of Jursesjc and Layly Gretaceous age were obtaived from (huc granitic dut include & fow dikes and tﬁlc of mwafic rockes leas than 20 o' i -, » ¥ il ce .- 5 :
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_%l_lj,. Ammonite irwﬂl {ct. %f_____m;w Polynfychites), * of granitic rocks hawe hboen amittad {rom the geologic map owiag to » 2 r."’"u ‘%c‘u“\ o) : :
cypeds (Buchia cradsicolis or B, sub s}, and some mm- their sonall slce. Y : :
fhbh viganic mavkings, Locally the tuffs comtain l'rlgmonu of L The granitic rocks are light- to dark-gray, fine- to medium-grained
carbonised wpod, The fossils were examised by Ralph W, Imlay and granific-textured rocks that range in composition from grwue to dierite, 1
David 1, Jones., Imlay reports that the belemnites are slmost certain- They form dikes, sills and small stocke. 2, teei 5
iy hn-nnc and the ammonijtes probably Jurassic but maybe ly | - The granitic rocks are intrusive iuto strata raaging in age from um ‘ﬁ
. Cretacesus M nge. Jenes reparts that the poheypod- are Early Cre- ‘Paleoseic to Iate Mesozolc; s¢ some 6f them, at jeast, are.as young in . - . N
taceoud ~ "as late Cretacesus or Tertiary. The fact that granite pabbles are o . e, ‘
Bimilar volcanic rocks crop out at inteyvals farther upﬂrnm. trm - compon in ch of Cretaceous m suggedts that somw of the : 4
the vielnity of Paimiut to a point aw m miles «c!sm Grayling Creak, gnn&u bulin may be of pra-Cuacem zg‘. - ;
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k, “miltstone and

Neax Pithas Poins clrielly ma,wa, meu.m-
1p Light-gray sandstone with rippls waarks and

k q-ouhcwn‘- much carbonized plaht mttpral.

. svd g fow phlecypods, Sspdegona m to
c;urti gr:un;d. interbedded with mh-

- pebble conglomerats and siltstone, ‘Bslow
‘Pitkas Point rocks mostly thin-bedded

shalevwith & few thick’ nnd-tma

ltpers .

Age: Jurassic and Cretaveous

Mostly light-gray amd mldmm gray sandstone

inferbedded with dark-gray siltatone and
- shale. Near Pilot Station thick beds of

gray sandstons interbadded with olive green
sandstone containing large leaf impressions,
ripple marks, worm tracks, and shattered
quartz pebbies.
Age: late Early or early Late Cretaceous

Light- and dark-green chlorite schist, fine- to
coarse-grained dark-gray gnartzite and
pabble conglomerate, and gray quarty-mica
schist,

Age: possibly pre-Permian

Horirontal, highly vesicular, black basait flows.
Age: Quaternary ~
Ammonite {ragments, cf. Olcostephanus and

Palyptychites

Belemnites, Cylindroteuthis

3K Round

Buchia Crassicolis or sublaesvis -

Thin- to massive-bedded green and gray cherty-
tuff interbedded with medium- to coarse-
grained, gray and green tuffs and breccias
and a small amount of {ine-grained
sedimentary rogk, Section sparsely
fossiliferous .

Age: Jurassic and Early Cretaceous

. Marshalt . e
griung Ladle PQ i
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Horizental,
Age:

Pt
Age:
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< Age:
Thtn bedded, gray and green cherty tuff
interbedded with thick- to masaive-bedded,
toarse-grained twff and breccia; a few
massive basalt flows mear Akabhamiut;
much carbonized plant material in coarse-
3 grained tuff negr Ohogamut, At least
10, 000 feet of strata exposed between
Ohogamut and Toklik .
Age: Jurassic and Early Cretacesus

e

quarizite.
Age: probably Permian

an gray-green chaerty rocks interbedded
with\light- to dark-green, fine- and medium-
grained tuffs.

possibly Jurassic or Cretaceous

highly vesicular, black basalt flows,
Quaternary

Lk -Fine- to coarse-grained quartzite and conglom-
eratic quartzite, gray crystalline limestona,
mafic lava flows, and tuff.

probably Permian

“Gray sandstone interbadded with gray and green
siltstone; carbomized plant fragments.
probably Jurassic or Cretacecus

Hard, line-grained tuff or gray cherty siltstone -
interbedded with {ine- 1o medium~-grained
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PRELIMINARY GEOLOGY ALONG THE LOWER YUKON RIVER, ALASKA
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